Phosphorylation of the Src substrate Sam68 by Cdc2 during mitosis.
Sam68 (Src-associated in mitosis) is an SH3 (Src-homology 3), SH2 (Src-homology 2), and RNA binding protein which associates with and is tyrosine phosphorylated by wild-type and activated forms of c-Src in a mitosis-specific manner. We now show that Sam68 immunoprecipitated from either HeLa S3 or NIH3T3 cells is phosphorylated on threonine residues exclusively during mitosis as well as on serine residues during both interphase and mitosis. Recombinant Sam68, expressed as a glutathione S-transferase (GST) fusion protein, was phosphorylated on threonine and serine residues after incubation with mitotic lysates several-fold more extensively than after incubation with unsynchronized lysates. Cdc2 was identified as the kinase responsible for the mitotic threonine phosphorylation by (1) immunodepletion of the mitotic Sam68 kinase from cell lysates with anti-Cdc2 antibodies, (2) inhibition of Sam68 phosphorylation in vitro and in vivo by the cyclin-dependent kinase inhibitor olomoucine and (3) phosphorylation of Sam68 by purified Cdc2. These data demonstrate that Sam68 is a direct target of Cdc2 and may therefore mediate some of its biological effects during mitosis.